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yields of e inferior and the recovered products less 

pure. A tion is the e 

chlorination i 5 e advantage that 

even very low- 4) Direct 

distillation with HCl. Ss d the simplest from 
logical point of view. 

material i g germanium i 

economical dusts with low 6¢ 

consists of treat he flue dust with HCl, 

separation of the y described 

this has been effected in two ways: a) Absorptio 

mixture in water, containing 20% HCl. A recovery of 2-14 & 

germanium per 1 litre is feasible but this is considered unsatis- 

factory. bv) ¢eparation of germanium tetrac sation. 

However, considerable amounts of GeCly are entraine HCl, and 

the method is, therefore, rejected as uneconomical. 

now offer a new prosedure for GeCly absorption, pased on the use 

of non-polar solvents, of which carbon tetrachloride has proved 


the most suitable. The efficiency of a 0,2% GeCl4y solution in CCl,, 
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is given as 97-99.5% at 20°C. As practical processing would 

require large volumes of CCl, (1500 kg/kg Ge) a two-step absorp- 

tion process is suggested. t diagram of a laboratory arrangement 

for the continuous recovery of germanium tetrachloride by the 

carbon tetrachloride method is shown (Fig.6). The apparatus 
operates under slight vacuum and has a capacity of 30 kg flue 

dust per day. The solution of GeCl, in CCl, is preliminarily 
refined by extraction with concentrated hydtochloric acid, 

containing 10% nitric acid. Hydrolysis of GeCl, is carried out 

in the usual way. The experience gained in labératory trials 
led to the construction of a semi-technical batch-wise unit, 

which in two months produced 10 kg germanium dioxide from 1000 kg vA 
flue dust. There are 5 tables, 5 figures and 5 references: 

2 Soviet—bloc and 3 non-Soviet bloc. The English-language — 
references read as follows: Ref.1: Journal of Metals, 979(1953); 
Ref.2: Johnson O.H., Chemical Reviews, vol.51, 432 (1952); 

Ref.5: Aubrey K.V., Nature, vol.176, 2 (1955). 


ASSOCIATION: Ustav nerostnych surovin, Praha 
(Institute for Mineral Raw Materials, Prague) 
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SUBMITTED: January 16, 1961 
Fig.6. Legend. . vA 
= : _ 4 
‘1 ~ mixing vessel, with stirrer, for absorption of flue dust in 
hydrochloric acid, 
3,4 ~ steam~heated boiling tubes, 
5 - separator, 
‘6 — condenser, 
_ 9 = absorption vessel, 
. 8 - absorption column with Raschig rings, 
“10 ~ separating funnel with CCl, , 
- 9 ~ condenser, cooled to 0°C, 
ll - reservoir, to which a slight vacuum is applied. 
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AUTHORS : Zahiradnik, Lubomir, Formanek, Zdenék, S$fovik, Miroslav, 
Tyroler, Jiri, and Vondrdkovd, Zdena 


TITLE: Properties of furnace flue dusts and their use for the 
recovery of germanium 


PERIODICAL: Chemicky prumysl, 1961, No.7; Pp. 337-341 
“TEXT s Coal which is rich in germanium was ashed in a reducing 


atmosphere and coarser fractions were separated by means of 
cyclones, Flue dust of finer particle size was recovered by 
electrostatic separation and this contained up to 1% germanium, 
Industrial recovery of germanium was considered feasible and 
therefore laboratory methods for its extraction and the nature of 
the bond between germanium and the flue dust particles were studied. 
The flue dust was separated into different fractions according to 
particle size and the relationship between germanium concentration 
and particle size was investigated. Germanium contents decreased 
as the particle size increased and, consequently, main attention 
was paid to flue dust smaller than 60 w (0.12% Ge). During the 
ashing of coal a number of elements are volatilized and absorbed 
Card 1/4 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001860810007-0" 


"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001860810007-0 


pag germs re eee cemee oen 


PABST 


° 23568 


Z/009/61/000/007/001/004 j 
£112/E135 


Properties of furnace flue dusts and their use for the recovery of 
' germanium 


from the gaseous phase by the flue dust particles, The sorption 
process was studied by determining the concentrations of the 
various elements in the original coal and the flue dust. 
Spectroscopic methods of analysis were used and results are 
: tabulated. On the average, the flue dusts contained between 27 
é -and 33% combustible materials. Their concentration decreased on 
extraction with 0,2 N-H2S04, indicating that they did not consist are 
entirely of carbon. Results for three types of flue dust are sae, 
tabulated, showing the following: 1) loss of weight of flue dust 
‘gg on calcination} 2) loss of weight of flue dust on calcination, 
after extraction with H2S04; and 3) loss of weight of flue dust 
Sen? on extraction with H9S04. Results of spectrographic analyses of 
flue dusts, HoSO4-extracts and extraction residues are submitted, 
listing all elements occurring in the three different fractions in 
the following concentrations: 1) higher than 1%; 2) 1.0-0.1%; 
3) 0.1-0.01%; and 4) lower than 0.01%. The following values are 
tabulated for germanium: original sample of flue dust, 1 - 0.1%; 
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Properties of furnace flue dusts and their use for the recovery of 
germanium 


HeSCh-extract, 1 - 0.1%; ashing residue of HoSO4-extract, 0.1 = 
0.01%. Extraction methods for germanium from flue dusts, using 
‘water, acids, and alkalis,, are described. Water extraction 
recovered about 50% of the available germanium. Extractability 
with H2SO4 was inversely proportional to the concentration of the 
latter, (20 N-HpS04 extracted 64.5% Ge, while 0.05 N-H2S504 gave 
96.7% recovery). On the other hand, extractability with HCl 
increases with increased concentration. Recovery of Ge by means 
of HNOz was not feasible, The separation of Ge by means of HCl 
from the coarser fly ashes is aiso described. An addition of HF 
(in the form of CaFo) is recommended to convert the Sid, to SiF,4, 
-which is driven off by heating. Extraction with weakly alkaline 
solutions was somewhat inferior to processing with dilute acids. — 
In order to obtain additional information about the isolation of 
germanium from flue dusts, the volatility of germanium dioxide at 
different temperatures was studied and results are tabulated. It 
was found that up to 400 °C germanium was not volatile and was 
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assumed to be present as GeOp, easily soluble in alkalies. On the 
other hand, samples of flue dust, heated under identical conditions, oh 
showed poor extractability of Ge by means of dilute sulfuric acid. 
This is explained by the poor solubility of GeQg in H2S04. It is 
concluded from laboratory experiments that flue dusts containing 
0.3-1.0% Ge present a suitable raw-material for a Czechoslovak 
germanium recovery industry. Extraction with dilute sulfuric acid 
or treatment with HCl and distillation as GeCly, optionally ina 
stream of HCl, are suggested. The described laboratory methods 
were utilized for industrial scale production, details of which are 
to be published later. 

There are 7 figures, 12 tables and 12 references; 3 Czech, 

7 English and 2 German. 


ASSOCIATION: Ustav nerostnych surovin, Praha 
(Institute for Mineral Raw-Materials, Prague ) , 


SUBMITTED: January 16, 1961 
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PERIODICAL! aetorativayy: zhurnals Khimiya, no. 191 1962, 340, Mesteaete its 
; 19K682 (Czechoslovakian patent 3994145 April 155 1961) aS Treen 8 
i 


TEATS ‘vihen coal 4s burned in furnaces,’ almost all the Go is carried away 
yith the finer fractions in the form of volatile compounds. For more com- 
plete renoval it is suggested that the coal should be burnt in a reducing : & 
atmosphere Ts this end the entry of primary .air from below is restricted to -- 
“ga minimum and that of secondury air above the grate is increased. The‘ aromt, / 
of Ge compounds adsorbed in the thin fractions then rises to 80; the Ge con~ ig 

; tent of the coal. The combustion Gases are led through a cyclone, yvnere 
, the largest particles are separated, and then through an electrostatic fil- 

ter and a second cyclone. Alternativelye after separating the large par- 
. Baal the gas is passed through a scrubber, (with either mineral or sili- 
- Card 1/2. 
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cone oil), and then conducted through a hydrocyclone and a centrifuge, where 
.| the: thin fraction is separated. The wash liquid is continuously recycled, 10. i 
| i 
H é 


Additions of 2-3% by weight sulfur (pyrite) to the coal promote, the forsa- we 
tion of volatile Ge compounds (Ge3, Ges). Diagrams of the process are iA 
shovm. . jAbstracter's note: Vonplete translation, ] 
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“Refinement of germanium dioxide, Chem prum 12 no.2:60-63 F '62. 


l. Ustav nerostnych surovin, Praha. 
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observed after 02 08 min. At a correct alky. the color should be a dirty pink: « 
high alky. produces a dark ted color, a tow alky. leaves the soln. cvloriess. Larger 
addns. of CaCl, and a replacement by BaCh, are recommended. Other pecd changes 
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Dec., 1959 Uncl. 
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Autonomic system in neurotic and normal persons. Cas. lek. 
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1, Statni peychiatricka lecebna Jihlava, prim. Dr. 
Vilem Kotina, J. K., Jihlava, Dlouha stezka 1. 
(AUTONOMIC NERVOUS SYSTEM, in var. dis. 
. neurosis, comparison with normal persons (Ca)) 
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autonomic ES, comparison with normal persons (Cz)) 
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8/081 7000/01 /048/061 


B144/B18 

LUTHORS: Pyvoler, Jiri, Formdének, Zdenék, Vondrakova, Zdena, 
; zatiradn{k, Lubom{r, Btovik, Miroslav 

TITLE; Production of pure germanium dioxide from germaniun 


concentrates 


PERIODICAL: | Referativnyy zhurnal. Khimiya, nos 1, 1963, 347, abstract 
1L38 (Czechosl. patent 101148, October 15, 1961) 


EXT: Ge concentrates are dis*+illed continuously with concentrated H0l 
(ratio 1:1 - 2) with simultaneous bubbling of Cl, (gas) through the 


solution or addition of oxidants (K,Cr,0, + H,80,)-+ The GeCl, vapors / 
together with HCl, vapors Cl, and impurities are washed out of the gas 


mixture by organic solvents (CCL) 5 then, the GeCl, dissolved in the 


organic solvent ie washed with HCl (acid) and hydrolized. Example. The 
apparatus comprises 2 containers with agitators of 70 1 capacity (the 
mixture is tapped from one container, while at the same time the other 
Card. 1/2 
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Produotion of pure germanium «es B144/B186. 


tank is filled), a metering pump, a cooking boiler, a foam separator and 
an ebsorber. In the containers, the mixture of 25-30 kg concentrate and 
50 kg HCl (acid) is prepared. The absorber is filled with cCl,. The 


operation of the metering pump ond the heating of the boiler is controlled 

in such a way that the foam entering the separator has a temperature of 

100°c. From the separator the suspension is drained-off to waste, but — / 
the vapors are led into the absorber, from which GeCl, dissolved in cel, ao 


is drawn off intermittently or continuously and hydrolized thrice with 
distilled water. The product contains 0.005 = 2% As and is a suitable 
raw 7 eae for semiconductors. [Abstracter's note: Complete transla- 
tion.. 
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_ Sources Prague, Sboriaik CSAZV Veterinarni Medicina, Vol 6(34), No 8, Aug 61; pp 631-638 


Datat "Study of Volatile Nitrogenous Bases én Wheat Feeds" 
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* WJELINKOVA,. Vera; graduate veterinarian 
n -/YONDRASEK, Bohuri 1; griduate veterinarian 
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VONTRASEK, J. 


anchoring of subsequently strained prestressed-concrete elements in 
Czechoslovakia. p. 479. 


POZEMNI STAVBL. (Ministerstvo stavebnictvi) Praha, Czechoslovakia, Vol. (1) 
no. 9, (Septanber) 1959. 


Monthy list of East European Accessions (EEA) LC, Vol. 8, No. ll, 
‘November 1959. 


uncl, 
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| The handling of Lmbor from the point of view of the lumber technology. p. 201. 
. (SBORNIK RADA LESNICTVI. Praha) (Vol. 30, no. 3, Mare 1957) 


(EEAL) LC, Vol. 6, no. 7, July 1957. Uncl. 
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“arisan and discussion of literature data, The 
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